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Application Papers 

9) D The specification is objected to by the Examiner. 

10)Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 
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DETAILED ACTION 



Claim Rejections - 35 USC § 103 
The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 



over 



Claims 3-8 and 17-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
LeRoy et al (US 3,553,193) in view of Curtis (US 3,299,052) and Stange et al (US 4,949,514). 
LeRoy discloses a method of making carbonyl containing starches by oxidation of starch with ai 
alkali metal hypobromite or alkali metal bromite, resulting in a starch with substantially more 
carbonyl groups than carboxyl groups. The oxidation process is selective so that ideally the 
hydroxyl group on the side chain of the starch unit is oxidized to carbonyl and the hydroxyl 
groups directly on the starch unit are not oxidized. LeRoy teaches that such starches are 
preferred for reacting with amine reagents to form derivatives and can replace dialdehyde 
starches for the same end uses. The starches are useful in treating paper to improve wet strength 
and other properties. The starch can be reacted with amines such as urea-formaldehyde resins 
(column 5, line 70), and used in applications where the resins are normally employed (such as in 
paper). In Tables 1-5, carbonyl and carboxyl amounts expressed as degree of substitution (D.S.) 
are provided for starches made at different pH, at different oxidant/starch ratios, and from 
different starch types. 

The conversion from D.S. to microequivalents is described below. From this conversion, 
the claimed carbonyl level of 5 microequivalents per gram of starch (claim 5) is equivalent to a 
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D.S. of 0.00093, and the claimed carbonyl level of 300 microequivalents per gram of starch 
(claim 7) is equivalent to a D.S. of 0.0558. Some of the starches tabulated in LeRoy have a 
carbonyl D.S. between 0.00093 and 0.0558, thus they have carbonyl amounts within the claimed 
carbonyl range of 5-300 microequivalents per gram. Also, some of the starches exceed the 
claimed carbonyl xarboxyl ratio of 2.5:1 (claim 18). The first two starches in Table 3, as 
examples, read on both the carbonyl content range and the carbonyl xarboxyl range. 

The properties of the carbonyl starch of LeRoy read on the starch properties of claims 
5-8, 17, and 18. LeRoy teaches that the starches can be used in paper making, added by size 
press or by beater addition (wet end). LeRoy also teaches that amines can be reacted with the 
starches for the same applications (column 5, lines 28-72). A urea-formaldehyde resin is 
disclosed as a possible amine, but no other amines are mentioned nor are any specific examples 
of making paper with aminated carbonyl starches disclosed. 

Curtis discloses dispersible starch mixtures comprising dialdehyde starches and 
hypochlorite oxidized starches. The mixtures are cationized with well known cationic agents, 
such as cationic starch, polymeric amines, or polyamides for use a strength additives in paper 
(column 2, line 64 to column 3, line 11). 

Stange discloses a dry strength agent for paper or board by reacting an enzymatically 
degraded starch with a cationic polymer. One possible cationic polymer is a polymer of 
N-vinylamine. The enzymatic degradation of the starch is done in lieu of oxidation of starch by 
persulfate, peroxide, hypochlorite or hydroperoxide, so that the resulting dry strength agent 
retains better on a paper machine and the wastewater has lower COD values. From 1 to 20 parts 
of polymer per 100 parts of starch is used (1-20%). Thus, Stange teaches reacting a degraded 
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starch with a N-vinylamine polymer (polyvinylamine) for use in papermaking. The strength 
additives are added to the paper stock prior to drainage at a dosage of between 0.5-5.0% by 
weight based on dry stock (column 6, line 9). 

Summarizing what the above prior art teaches: 

- The prior art teaches making oxidized starch with at least the claimed carbonyl content. 

- The prior art teaches making oxidized starch with low carboxyl content and having at 
least a carbonyl xarboxyl ratio above the claimed value. 

- The prior art teaches that carbonyl-containing starch can be reacted with polymeric 
amines for making paper additives. 

- The prior art teaches that polyvinylamine is a suitable polymeric amine for making 
papermaking additives. 

- The prior art teaches adding starch-amine papermaking additives at the wet end of the 
paper machine. 

Therefore, at the time of the invention, it would have been obvious to one skilled in the 
art to make a composition comprising a high carbonyl-low carboxyl oxidized starch and a 
reactive amine polymer such as polyvinylamine for use as a strength additive in paper making. 
One would be motivated to use a high carbonyl-low carboxyl starch because it is highly reactive 
to amines, and because the resulting starch-amine composition retains better on the paper 
machine than compositions made from high carboxyl -containing starches. 
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The relationship between D.S. and microequivalents per gram is discussed as follows: 
Carbonyl group CH=0: = 29 g/equivalent 
Starch unit C 6 H, 2 0 6 : = 180 g/equivalent 
Dialdehyde starch = 2 aldehydes (carbonyls) per starch unit 

= 2 equivalents aldehyde/equivalent of starch 
= 2 equivalents aldehyde/180 g starch 
= 0.01 1 equivalents aldehyde/g starch 
= 11.11 milliequivalents aldehyde/g starch 
= 11110 microequivalents aldehyde/g starch 
= 58 g aldehyde/180 g starch 
= 0.32 g aldehyde /g starch 
= 32% aldehyde 

Using the above conversions, a starch comprising 11.1 microequivalents aldehyde/g starch 
calculates to 0.032% aldehyde. 

Applicant gives the following measured data for the starch of the present invention: 
0.2 microequivalents carbonyl/g starch = 0.0006% carbonyl 
2.2 microequivalents carbonyl/g starch = 0.0063% carbonyl 

1 1.4 microequivalents carbonyl/g starch = 0.033% carbonyl, which is approximate the 
quantities calculated above. Thus, the calculations given above are consistent with Applicant's 
findings. 
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Degree of Substitution (D.S.) = maximum of 3.0 for starch because of the presence of three 
oxidizable hydroxyl groups per starch unit. A dialdehyde starch has D.S. of 2. Therefore, D.S.=2 
is equivalent to 1 1 1 10 microequivalents/ g starch. Converting Applicant's range of 5-300 
microequivalents carbonyl/ g starch: 

5 microequivalents carbonyl/g starch = 

0.0144% carbonyl = D.S. of 0.00093. 
300 microequivalents carbonyl/g starch = 
0.86% carbonyl HD.S. of 0.0558. 
These values of D.S. were used above in the discussion of the starches of LeRoy. 

Allowable Subject Matter 
Claims 9-16 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 
The prior art does not disclose or suggest a composition comprising a starch having 
reactive carbonyl groups and comprising a polymer having carbonyl reactive functionality, 
whereby the starch has between 5-300 microequivalents of reactive carbonyl per gram of starch 
and a carbonyl xarboxyl ratio of at least 1:1, whereby the starch has been prepared by oxidation 
with periodate, hypochlorite, ozone, peroxide, hydroperoxide, hydrogen peroxide, persulfate, 
percarbonate, or mixtures thereof. 
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LeRoy teaches against using hypochlorites as oxidizing agents, as they are less selective 
to specific hydroxyl groups and do not provide the desired proportion of carbonyl to carboxyl. 
BeMiller teaches that ferrate oxidation is different from other oxidation methods, such as 
hypochlorite oxidation that results in the formation of carboxyl, aldehyde, and keto groups plus 
scission of the starch chain, or periodate oxidation which cleaves the carbon-carbon bond at the 
2,3 positions in the starch unit with formation of two carbonyl groups (dialdehyde starch). Prior 
art methods of making carbonyl-containing starches with periodate, hypochlorite, ozone, 
peroxide, hydroperoxide, hydrogen peroxide, persulfate, or percarbonate oxidizing agents result 
in starches having a carbonyl content much greater than 300 microequivalents per gram and/or a 
substantially greater carboxyl content such that the carbonyl .carboxyl ratio is less than 1.0. 
Thus, it is not taught or suggested to make an oxidized starch within the claimed range of 
carbonyl content and with at least the claimed carbonyl xarboxyl ratio using the claimed 
oxidizing methods. 
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The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

Slager (US 3,086,969) discloses periodate oxidation of starches to dialdehyde starches 
with a yield of close to 100% (complete conversion to the dialdehyde). 

Floyd et al (US 3,138,473) discloses compositions for increasing the wet strength of 
paper comprising fatty-acid derived amine compounds adducted with dialdehyde starch. The 
amine compounds are prepared from polymeric fatty acids and polyamines. 

Moskaluk (US 3,615,786) discloses hypochlorite oxidized starches having 0.03% 
carbonyl and 0.05% carboxyl content. 

BeMiller et al (US 3,632,802) discloses starches that have been oxidized with an alkali 
metal ferrate to yield starches having primarily aldehyde (carbonyl) groups and without the 
formation of carboxyl groups. The products can be used in applications such as paper. 

Powers et al (US 3,649,624) discloses carboxyl starch amine ethers for use in paper 
coating compositions, made by first oxidizing starch with hypochlorite to form carboxyl- 
containing starch, then reacting the carboxyl groups with amine compounds. 

Aitken et al (US 4,097,427) discloses a method for cationizing starch with a water- 
soluble quaternary ammonium polymer in the presence of an oxidizing agent. 

Watts, Jr. et al (US 4,122,253) discloses a starch derivative made by treating an oxidized 
starch with a dialkyl amine having up to 1 8 carbon atoms. The starch is made having carbonyl 
and/or carboxyl groups from using conventional oxidizing agents such as periodate or 
hypochlorite (with periodate being the preferred method for yielding dialdehyde starch). The 
resulting derivatives are useful as strength additives for paper. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric Hug whose telephone number is 703 308-1 980. The 
examiner can normally be reached on Monday through Friday, 9:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Griffin can be reached on 703 308-1 164. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703 872-93 1 0 for regular 
communications and 703 872-93 1 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703 308-0651. 

\ STEVEN P. GRIFFIN 

jeh ^ SUPERVISORY PATENT EXAMINER 

April 18,2003 TECHNOLOGY CENTER 1 700 



